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1 . □ In response to the invitation (Fonn PCT/IPEA/405) to restrict or pay additional fees the applicant iaas: 
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This Authority found that the requirement of unity of invention is not complied with for the following 
chose, according to Rule 68,1, not to invite the applicant to restrict or p^T^dmon^Slsi 
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The separate groups of invention are: 

Claims 1 to 7, 10 13, 14 and 18 are directed to an apparatus for immersing material or materials in a bath the 

con>iyor. fiis^m'isTrt^^r^SttdlS?'''"^ "J^ «f. flights! bell 
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Box No. V Reasoned statement under Rule 66:!(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



L- Statement 

Novelty (N) Claims 1 to 7, 10, 11, 13 to 15 and 18 YES 

Claims 8, 9, 12, 16 and 17 NO 

Inventive step (IS) Claims 1 to 7, 10, 11, 13 to 15 and 18 YES 

Claims 8, 9, 12, 16 and 17 NO 

Industrial applicability (L\) Claims 1 to 18 YES 

Claims iVO 



2.- Citations and explanations: , . — . 

The following documents identified in the International Search Report have been considered for the piuposes of 
this report: 

Dl US 1955749 
D2 DE 3340509 
.D3 US 2001/0047514 

Novelty (N) Claims 8, 9, 12^ 16 and 17 
Claims 8 and 9 - . 

The invention defined in Claim 8 is not considered to be novel in hght of all three citations. For example, Dl 
discloses the use of flighted endless conveyor (Page 2, lines 8 to 13) for the purpose of immersing materials 
(fruit 20) in a bath (tank 6). Figure 1 of this citation also discloses the materials (20) are buoyant in the liquid 
(12) of the bath (6) and an underside of the flights (feeder board 38) lowers the materials (20) into the liquid (12) 
as defined in Claim 9. The invention as defined in Claims 8 and 9 are therefore not considered to be novel. 

Claim 12 

The bath periphery conforming at least in part to those regions of the conveyor that are to lower the materials 
into, to cany the materials through and uplift the materials from, liquid of the bath, as defined in Claim 12, is 
considered to be disclosed by Figure 1 of Dl, Figure 2 of D2 and Figure 1 of D3, hence the invention is not 
novel. 

Claims 16 and 17 

The invention defined in Claim 16 is considered not to be novel in light of any of the above citations. For 
example, D3 discloses a method of treating vegetable and/or fruii materials (Paragraph 0002) which comprises or 
includes immersing the materials (13) in a treating liquid (wash bath 87) under the action of a flighted endless 
belt conveyor (17). The invention is therefore not considered to be novel. Figure 8 of D3 also discloses the 
underside of one flight (45) contacting during at least an initial part of the immersion process, at least some of 
^e materials (13) which prior to immersion were lowered (139) on the upperside of the flight preceding the one 
flight as defined in Claim 17. The inventions defined in these claims is therefore not considered to be novel. 
Inventive Step f TR) Claims 8, 9, 12, 16 and 17 

ClaimsS, 9, 12, 16aiidl7 
As above 
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"MATERIAL IMMERSION APPARATUS'* 10/555070 

nccHNicAL FIELD • JCC6R«OT/PT0 Z8 OCT 20(15 

Hie present inveation relates to apparatus, methods, uses and products capable of 
providing a liquid dipping process formaterial or material(s) CmateriaKsr). More particuJady 
although not solely tixe invention utilises an inverted flighted aidless conveyor to lower and 
^lift the material(s) and to hold the inaterial(s), if buoyant with respect to the liquid, to force 
the material(s) undo- the liquid prior to uplifting die mat6rial(s) therefonn. 

BACKGROUND ART . . _ 

Rotary paddled systems have hitherto been utilised in a bath, the wall of which assumes a 
form similar to that of the locus of flic distal part of the paddles of the rotary wheel. 

The presrat invention appreciates however fliat such paddle wheel systems provide a 
transitory immersion only where by necessity (where there is to be both a gravity assisted 
loading zone and a gravity assisted discharge zone fiom ttie paddle wheel) there is a kec?)ing of 
the liquid level below the rotational axis. 

The present invention recognises a significant advantage can arise fiom the use of a 
flighted endless conveyor in that it has the pioq)ect of providing a longer dwell time in Uquid 
without reliance on a greater volume of liquid over that which mi^t be used in a paddled wheel 
immersion system. Moreover the present invention recognises an advtotage can occur at the 
discharge zone from such a conveyor when inverted owing to flie prospect that such an endless 
conveyor can pmvide a diiwiaige zone which is more positive in oUowing the fallius uf aiicady . 
imme^ed materials therefiom. 

It is therefore an object of the present invention to provide apparatus, methods, uses, etc. 
which will at least go someway to take one ormore advantage from thenise of a flighted endless 
conveyor for the purpose of material immersion in a liquid. 

As used herein the term "Uquid" includes any fluid which has a liquid componeat, i.e. it 
can include mixtures of liquids, solutions. susp«>sions. emulsions, suspo-emulsions, etc. 
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In one aspect the invention consists in apparatus for immersing material or materials 
(«material(s)»») in a bath, [said material(s) being preferably buoyant with respect to liquid of 
the balh], 5aid i^paratus comprising or including 

a bath or reservoir ("reservoir^) containing or to contain said liquid, " 
a flighted endless conveyor that serially present flights to a loading zone v**tere each flight 
serially flight receives thereon material(s) to be immersed in the liquid of the bath and later 
presents material(s) initiaUy redeived by the preceding flight to a discharge zone from \^ence 
the material(s) leave the flight, 

wherein the loading zone to discharge zone involves an initial flight supported lowering of 
the materials do^ to tiie bath and thereafter a following flight carnage . of the material(s) 
and/or Uquid in the balh until such time as &e matmals are supported by said followmg flight 
out of the liquid of flie bath and carried at least in part thereby to the discharge zone at which 
the materials cascade from said following flight 

The reservoir can have provision for flow through or replenishment. 

Preferably the discharge zone mvolves a gravity supported cascading of the materials from 
said foUowing flight to a separate liquid to that of said bath. 

Preferably each fli^t at least substantiaUy completely occludes a passagevyay through 
tile badx defined by the conveyor.and the reservoir. 

Preferably the locus of movement of the endless conveyor is that of an mverted conveyor 
preferably substantially in the form of an inverted T, the loadmg zone being at a region 
beyond the crook of the inverted T down ^ch the flights move substantiaUy on a vertical 
locus pnor to ascending on the opposite side of the stem of the T and then mto the overiaang 
zone of the inverted "j" at which there is the discharge zone. 

Preferably in other forms baua.« ur odier type^ircu it type shapes are contemplated 
irrespective of whether or not there is a vertical or near vertical descending from the loading 

zone, urespective of Whether or not there is a verticd or near verticd ascending from ^ 
most zone and .izrespective of whether or not there is any overhand (and irrespective of any 
concavity or not m the locus). 

to J« . fteker aspeot the present invention conrists in a.. „,a of . („ a. I, v«t.d) 
tt^ed ,.dl.„ „.vey., for the pu.po« of immersing m«eri^ in a b«h, e.g. of . dipping 
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Preferably the materials are buoyant in the liquid of Oie badi and an underside of flights of 
the conveyor lowers the material in the liquid at least after an initial contacting of the liquid by 
the materials, e.g. preferably they are lowered on the iq>per side of the fli^t preceding the 
underside of the following flight. 

By way of example only such immersion can be of i^ple pieces, e.g. during a process as in 
PCT/NZ02/00168. 

Preferably the bath conforms at least in part to those regions of the conveyor that are to low 
the materials to carry tihe materials through and uplift the materials from the liquid. 

In yet a fiuther aspect the jvesent invention consists iirUte usv tof apparatas of any of me ' 
kinds Jn aoxndance wi&jdit present invention for the purpose of dipping vegetable and/Or fruit 
material in an s^propiiate dipping solution. 

In still a further aspect the present invention consists in dipping apparatus substantially as 
herein described wiA reference to any one or more of accompanying drawings. 

In yet a further aspect the present invention consists in a method of dipping materials 
when pofoxmed substantially as herein described with refer^ce to any one or mcae. cf the 
accompanying drawings or the description gmoally. 

In yet a further aspect the present invention consists in a method of treating vegetable 
and/or fruit materials which comprises or includes immersing the materials in a treating liquid 
under the action of a flighted endless belt conveyor- 

Prefendjly an underside of one flight contacts, during at least an initial part of the 
inunersion process in a bath, at least some of the materials whidi prior to immersion were 
lowered on the upper side of the fligjit preceding said one flight. 

The invention also consists in materials treated by a method or ^paratus of the present 
invention. 



BMEF DESCRIPTION OF DRAWINGS 

A prefeired form of the present invention will now be described with reference to the 
accompanying drawing in \(1iich. 

Figure 1 is a side view of an inverted (an inverted J shaped locus) and flighted endless belt 
conveyor having an infeed loading zone for materials (such as apple slices) and having a 
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discharge zone whidi under gravity drops flie materials into a like or, as sho\«rn, a conventional 
paddle v/beel type immersion ^aratus for a secondary immersion process, and . 

Figure 2 is a perspective diagram shown witti the bath containment tianspaient (fos east of 
explanation) showing the inter-relationship of the components. 



- - BEST MODE FOR CARRYING OUT THE INVENTION— 

In the i»refared fonn of the presoit invention a bath 1 defined by liquid in the lower part, 
Uic ivscxvuir, of a geuerdlly inveitod "j" or banana shaped comalnmeai (botti iuna" and outer 
walls) has descending there into a series oif fligjits 3A, 3B, etc. carried by a motor/geaibox 
dxivai endless belt conveyOT sudi diat t^ple sliceis, onion slices or other materials may-be fed 
into the enoompassmeot of the bath 1 but above the Hquid level shown as 5 so as to be 
s\qpported on a fli^t 3A (on one side) prior to that moving downwardly below the liquid 
teeby floating ttie apple pieces on the Uquid until sudi time as the following fli^t 3B (by its 
side facing fli^t 3 A) forces the materials downwardly around the bottom 4 of the baft before 
upUfting the materials with the flight 3B to the discharge zone 6 from whence the immersed 
materials cascade into any subsequent collection or.subsequent treatment apparatus. 

The flights (e.g. 3 A, 3B et al.) are preferably perfor»«teH ^i^ts (or.a.jnesh.or.ai«filfcfecludia^ 
to.ensure the immersed product can freely drain back to the baft prior to discharge. 

The belt itself need not be perforated but can be (e.g. a mesh). 

As shown, by example, is a paddle wheel arrangement 7 for a subsequent treatment 
solution. . 

A fhrocess ftat might be utUised is an apple or ofter treatment regime substantially as 
disclosed in fte aforementioned Patent Specification of HortResearch or which may be a 
treatment regime such as disclosed by various Mantrose Haueser Conq)any patent (e.g. US 
5.925,395 and 5,939,117). 

As shown in fte drawings an infeed conveyor 8 is provided to feed to fte loading zone 9 
between flights ^Ist fte liquid level of fte liquid 5 in fte inverted 'j' shaped baft (boft ftat 
shape for fte inner and fte outer waUs so as to provide a better guide for fte belt) is maintained 
reliant upon a dosage tank 10 feeding through a heat exchanger 11 communicating by a pump 
system 12 wift fte baft 1 . As separate liquid can be provided in any subsequent treatment 
apparatus such as fte paddle anrangement shown in 7. 
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Persons skilled in tbe art will appreciate the speed conlrol applicable (dependent on 
treatment needs) for the motor/gearbox 13 (e.g; providing variable speed driv^ to allow 
difierent immersion times) and for relativity with any previous and following processing the 
variations that exist for arrangements as aforesaid. 

Materials by which the conveyor system and surrounds can be made are of any suitable 
matmal that can handle the stress of the environment and usage as well as provides such 
acceptability as is required for what are preferably food.grade items. Envisaged therefore as 
suitable materials are food grade plastics matenals (e.g. PVQ RMV, NTTRILE^ HDPE, etc.), 
food grade rubber or synthetic rubber materials, food grade or other metals (e.g. stainless steel) 
as well as for non-food and/or bath contacting surfaces any suitable acceptable structural or 
manufacturing mafOT 

The cozitrol systems and drives are of any acceptaible kind and will be well known to 
persons skilled in the conveying art and/or food processing industries. 
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CXAIMS: 

1! Apparatus for Immersing material or materials. C*naaterial(s)^ in a pkOi, said 
material(s), said apparatus comprising or including 

a reservoir containing or to contain a liquid as said bafli, 

a flighted endless conveyor that serially present flights to a loading zone where each fli^t 
seiitiUy mj^i t«veive5 iLcreuu intti6rial(8) to be Immersed In me liquid ot tbe bath and later 
presents material(s) initially received by the preceding flight to a discharge zone ftom whence 

the mat(»ial(s) leave die fli^t, 

wherein the loading zone to discharge zone involves an initial fli^t supported bwoing 
of the materials down to &e bafli and thereafter a following fli^t caziiage of the material(s) 
and/or liquid in %badi until sudi tii^ as tiie materials are supported by said following fli^ 
out of die liquid of the bath and canied at least in part thereby to die discharge zone at which 
die materials cascade from said following fli^t. 

2. Apparatus of claim 1 wberein said liquid is one in which said material(s) is(are) buoyant 

3. Apparatus of claim 1 or 2 wherdn the disdbarge zone involves a gravity supported 
cascading of die materials from said foUowing flig^it to a separate Uquid to that of said bath. 

4. Apparatus of any one of die preceding claims wherein each flight at least substantiaUy 
completely occludes a passageway through the badx defined by the conveyor and the reservoir. 

5. Apparatus of any one of the preceding claims wherein the locus of movement of flie 
endless conveyor is that of an inverted conveyor preferably substantially in the form of an 
inverted T, the loading zone being at a region beyond the «ook of die inverted "j" down 
which tbe fli^ move substantially on a vertical locus prior to ascending on die opposite side 
of the stem of the *r and dien into die overhang zone of die inverted "j" at which tiiere is the 
discharge zone. 

6. Apparatus of any one of claims 1 to 4 wherein die locus of movemeht of die endless 
conveyor is such fliat there is in use a vertical or near vertical descending from die loading 
zone, irrespective of whether or not diere is a vertical or near vertical ascending from the lower 
most, zone and irrespective of whetfier or not there is any overfiand (and irrespective of any 
concavity or not in the locus). 

7. Appamius of any one of the preceding elaliiis w ibsiamuaUy as hefeinbetore described widi 
reference to one or bodi of die accompanying drawings. 

8. The nse of a flighted endless conveyor for die pmpose of immetsing materials in a badi. 
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9. The use of claim 8 wherein the materials are buoyant in the liquid of the bath and an 
underside of flints of the conveyor lowers the matoials in the liquid. 

10. The use of claim 8 or 9 using apparatus of any one of the claims 1 to 6. 

11. . The useof any one of claiins 8 to 10 whorcin-thc iinrnvsaion-isxtf «y>phj-pi!t^ 
process as disclosed in PCT/NZ02/001 68. 

12. The use of any one of claims 8 to 11 wherein the bath periphery conforms at least in part 
to those regions of the conveyor that are to lower the materials into, to cany the materials 
duough, and vtplill the matoials from, flie liquid of ttie bath. 

13. The use of apparatus of any one of claims 1 to 7 for fee purpose of dipping vegetable 
. and/or fruit material in an appropriate dipping solution. 

14. Dipping ^pparataf jaibstaatiaUy^is-hareia da8crifeod;^Tcfia«icc^to-«idicr umb or bom" 
of accompanying drawings. 

15. A method of dipping materials when performed substantially as herein described with 
reference to either one or both of the accompanying drawings or the description generaUy. 

16. X m«tkod of taro«d»g vegetable «nd/oi Auil auaterlato Which comprises Of mcludek 

immersing the materials in a treating liquid under the action of a flighted endless belt conveyor. 

17. A method of claim 16 wherein an underside of one fli^t contact^ during at least an 
initial part of fee iimnersion process in a bath, at least some of the materials which prior to 
immersion were lowered on the upperside of the flight preceding «dd one flight 

18. Materials treated by a method of any one of claims 15 to .17, ^aianis of any one of 
claims 1 to 7 or a use of any one of claims 8 to 13. 
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FIGURE 2 
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